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I'URI'OSE: To laminate- devices on a circuit board in a three-dimensional form 
and to improve mounting effect, by bonding the surfaces of the semiconductor 
devices, on which circuits are not formed. ( 

CONSTITUTION: A face-down type semiconductor device 1 is mounted on lands »-»*sr 
•11 on a circuit board 4 by a reflow soldering method. After the upper surface ^ 
is washed, the surface of a bare-chip type semiconductor device 2, on which 
circuits are not formed, is stacked and bonded on said upper surface of the 
device 2 with a bonding agent 1-1. After electrode pads 2-1 of the bare-chip 
type semiconductor device 2 are washed, the pads 2-1 are wire-bonded to the 
lands 4-1 of the circuit board 4 through bonding wires 2-2. The surfaces of 
the semiconductor devices, which are substantially vacant regions, are assembled 
in a three-dimensional pattern and mounted as double layers. Thus the mounting 
efficiency on the circuit board can be improved. 



®e*H«BpiT(JP) ® Hp ST Hi 69 ^ B8 

© ^ Bfl I* & $g (A) Bg63 - 179537 

®Int.Cl.« mitBft . /frt»a*^ @aRJ BBfiJ63¥(1988) 7«23H 

H 01 L 21/60 6918-5F 

PB62- 12655 
R fl£62( 198?) 1^210 

©is §a * ffi s * « »«;iij*iii«m*wE±'hBB«t»ioi5»% s±»»5$<&it 



W to S 

©*n*n©»*2LV*c»ar*xiI*£-t/C£ 
*tt«it* * 9 & » S © 3 * ft- . 

V - K 7 U « i (5) K»«U»* MJIifttCG) C 
ft. 

(3) ££¥3fr%at(1.2) rultcttifeffl - K(7) 



3. &91<DS¥tlBttftH 



'A' $ 0 s ^ a xJb $ * ffl ± L © T- & -& . 

c m r * • 

X^^ yfi(Fice Down Type) $ 3<fc$ S U . #U 

WfV V v v 7*3? (Flip Chip Type) 

£ -J* v 7*S (Bare Chip T y p c) ■£ i$ * 3£ £ 1 2 £ 



-173- 



eh «■ ^ * n . 
- ^ . ^' t r v -/ §! « * sfi a 1 2 ci . jm © ^ s- 

y K 12- Hi *' V r 4 V ?'&12-2. A 

* ft JE *« tc^^t'Ml'^yr'^ y $ ft 

UT^«^f|^^^<. £R±©$ * X - * £ 

* <t n o fcpaa^* fc . 



?ipaWfi3- 179537(2) 

* is 9i «: ± £ n a*tw*t4i**a»®^ 
t h a * # & r * /c *> © n a ) 

&*2f£lC:fetf *_t&fi!!fflj&tt* ®tt34<JBJSfcS 
ftZ**ttt»#»*«B©*ft*ft©fl5*£^Cl* 
£T4C£K*oTft»fc£ft*. 

K«»r 4 C iC«fc 



_h © 7 y K 4 - 1 1Z 'J 7 a - iji ffl M £ £ T 3 

I ©.h t£ £1*1-1 s 0tK.ti*>J 7 a - 

J!StC ct4^-f tf Xt -r y^»*ffi*C^*) . -bse 
.Lrfij£ ^7 * v 7£¥i3fttt9! 2 ©®&^M S 

» i bkob* K? f- v r 2 ©?s& 

A v K2-1 £ ft ft ft. 4 © -7 y K4-1 £ 

v K2-1 £ y r < y ?'$2-2 * tftj* 
A u£S^ A ^«i'*I^Tg«ft*'yf/ yf 

& .^QKZ&k:*. -5 r l H t # y t 4 y?\%\k? 

3 s , 2 mwits 7 <j y y r 1 £ 

-*t * v rgj***aar 2 ££? a. [g&sts * 



;U*'j7D-*ffiJ;*>fftt*©¥ffi*#fe. *fc 

U 

352gi(c)tts ^7 f- v rs*a#ssar 2 ©«s 

a" v K2-1 4 © -5 y K4-1 K 

Xy? * V?m-2 x W;U±'A u^-^A « 

*3B«^tt«f 3 ©«W850Ta>-7T. ± K 
IS, $ 2 gJtd*>Mt4 7 >J v 7*^ v 7' 32-^ 

^©T^-5). 
3S40tt3lttW4©«BfHgI-C*r,T. 

4 © 7 y K4-1 ©&*>*>£'; -K7 
iz-iS^HI^/itOT, 35 2 13 W tc *J T Ifl 



*fc£«*nfcv»J v 7" * v r 33 * 3 {* & S i * 
^7 v rsi¥-aacSX 2 £ y - k v u - a 5 te: 

9 <i * # X r < V ft 1st L > WKitf 6*et-^K 

* fc It S & £ 7 ;u 5 £ £ 'J *" y '/ - K t" * 
A, ? £ L /c 0> T . ift ffl V - K 7 C* 0 IS £ tK 
0> ifeffl 7 V K 4 - 2 C U 7 a - ^ ffl ft . * a 



UBItflflfia- 17953? (3) 

( 3fe W © ^ * J 
W.hv #i4iL/c<J;7^*ii& »/l C «fc *i t* % -f- 

is © % m ± © £ ^ x^-xi/ji^Tt^^tfti^iH 

ft & ^ ft * 2 * £ i$ r * c £ £ 

m 1 KI (a) , (b) . (c) & ft Bfl K £ 4 H Jfc ffi 1 CD % 
55 2 1*] (a), (b), (c) * £ 9f £ 4 2 COH 

# 3 sitt*5S!«tc x znmw 3 0{Bj»fEog. 



i - i « * * *t * 

2-1 it 12 IS n v K . 

2-2tt*'/f^ y *'&s 

3t* t'- a y - KB^a^SB^ 

4 tt m K £ 4S v 

4 - 1 « 7 y K s 

5tt 'J - K 7 

7 tt !fc ift ffl V - K . 

*■ * r . 

ft a A #S± # fix A 



I 7 y 7 r^ V 7-e^ai^«a 
1 7 * - * r *> ^ 2 * * & s* a? ) 




* 1 £9 




JB 2 0 



-175- 



»RIDflC3- 179537 (4) 

? 

* * m «= « x * (m 3 « « as © a 

* 3 EJ 





* 4 El 



1-1 
4-1 

H » * * 4 



2 2 
I 

X <-2 -> v K 



* 5 am**® 

* 5 0 



12 




v KM-] 



12-1 *6W 
42-2* *f , y 



» 6 H 



-176- 



